The aim of this study was to determine complication of neonatal meningitis due to streptococcus group B in fullterm and near-full-term newborns in a tertiary-level neonate intensive care unit.
Background
Neonates are at greater risk for sepsis and meningitis than those in other age-groups. Early-onset neonatal meningitis due to streptococcus group B is a serious but uncommon disease. The prevalence of neonatal meningitis is estimated to be 0.15 to 0.5 per 1000 births in industrialized countries, with mortality estimated to be between 8.5% and 15%. 1 
Objective
The aim of this study was to determine complication of neonatal meningitis due to streptococcus group B in full-term and near-full-term newborns in a tertiary-level neonate intensive care unit.
Study Design
This was a retrospective cohort study of full-term and near-full-term newborns with a diagnosis of meningitis due to streptococcus group B.
We included newborns (0-28 days), and not less than 35 weeks, admitted to the Robert Debré Hospital between 1984 and 2014 with a diagnosis of streptococcus group B meningitis proven by cerebrospinal fluid culture. Laboratory data, clinical features, and imaging were recorded (see Table 1 ).
Twenty-five cases of neonatal meningitis due to streptococcus group B were reported between 1985 and 2010, and 2 cases were excluded because they had congenital anomalies; 14 records have not been found in the archives (see Figure 1 ).
Discussion
Streptococcus agalactiae is a Gram positive facultative anaerobe. It has an oval shape and usually measures 0.5 to 1.0 µm. It is β-hemolytic on blood agar with 9 different serotypes (Ia, Ib, II, III, IV, V, VI, VII, and VIII).
The human reservoir is located in the gastrointestinal tract. The vaginal colonization of pregnant women is 10% to 30% during pregnancy.
Despite the common introduction of intrapartum antibiotic prophylaxis, streptococcal infections of streptococcus group B remains a major cause of morbidity and mortality among newborns in Europe, North America, and Australia. For early-onset sepsis due to streptococcus group B, incidence is 0 to 43 per 1000 live births (95% confidence interval = 0.37-0.49) and mortality 12.1%, which is 2 times higher than that reported for late infections. The serotype most frequently identified in all regions was serotype III (48.9%), followed by serotypes Ia (22.9%), Ib (7.0%), II (6.2%), and V (1.9%).
The introduction of intrapartum antibiotic prophylaxis is associated with a lower incidence of early-onset streptococcus group B (0.23 per 1000 live births; 95% confidence interval = 0.13-0.59) than when intrapartum antibiotics are not used (0 to 75 per 1000 live births; 95% confidence interval = 0.58-0.89).
2,3
The prevalence of neonatal meningitis is estimated to be 0.15 to 0.5 per 1000 live births in industrialized countries, with an estimated mortality of 8.5% to 15%. 4 Acute complications of neonatal bacterial meningitis include cerebral edema (vasogenic and cytotoxic), ventriculitis, cerebritis, hydrocephalus, brain abscess, cerebral infarction, and subdural effusion or empyema. 4 Development of these complications may lead to moderate to severe neurodisabilities.
Many of these infants have a history of maternal chorioamnionitis. Most affected infants experience cardiorespiratory problems, such as respiratory distress syndrome or pneumonia, in association with hypotension or patent ductus arteriosus during their first days of life. Bacterial infection at birth also appears to be a risk factor. 5, 6 White matter is primarily responsible for the transmission of nerve impulses that control motor function. This involvement may cause spasticity and intellectual disability. Myelin is an integral part of the white matter. Deterioration of myelin may alter brain function.
Maternal infection, placental inflammation, and vasculitis are also important in the pathogenesis of periventricular leukomalacia. A link between maternal infection, preterm birth, and central nervous system injury has been established by epidemiological studies. 2, 3 Hermansen and Hermansen conducted immunohistochemical staining analysis on brain from 17 infants: cytokines were documented in 17 (88%) infants with periventricular leukomalacia against only 11% of those who had no periventricular leukomalacia. 1 Other studies demonstrate the role of combination of cytokine tumor necrosis factor and infection in periventricular leukomalacia lesions and in the cerebrospinal fluid of infants with cerebral white matter injury.
6,7

Conclusion
Neonatal meningitis due to streptococcus group B is rare, but can cause complication in both term and preterm newborns. Neurologic outcome remains the major adverse effect for survivors. In our study, the main acute neuroimaging complication was stroke, with 25 per 100 neurologic disabilities at 4 years.
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